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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a monitor device and a 
monitor method, which enable 
highly precise measurement of 
remaining film thickness or optical 
detection of a process end point 
practically to any materials, a 
miniaturized and light- weight 
polishing device with the monitor 
device, which enables highly precise 
polishing, and a method for 
polishing a semiconductor wafer, 
wherein a semiconductor element is 
formed, highly precisely by using 
the polishing device in a CMP 
polishing process for polishing a 
semiconductor wafer with a rotating 
polishing body. 

SOLUTION: This monitor device 
has a stationary light source which 
monitors polishing state by 
reflection signal light obtained by 
casting probe light on a surface to be 
polished and emits probe light when 
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polished and emits probe light when 
a surface to be polished is polished, 
a photodetector of nonrotation which 
receives reflection signal light, and a 
regression optical part which is 
incorporated in a polishing body 
part, can rotate together with a 
polishing body and projects 
reflection signal light from a 
prescribed position on injecting 
probe light to a prescribed position. 
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, ± 1 7X«wirtowf*t*r*flNBH7 o-cusz 

*7t4a*6 l*)lBHi:*$!J62 3 

[0 044] C<Oj:-?t-ri.Ci:t«tO, SSZ^-M 
A* 6 1 OJiBffi£fflS4 20tSgf6ffifcifi-?»tS.r krtflt 

■c5r< - 3<r>^mtw.~%7rA^b 1 

W«ffiT-<7)£St»*?:&*-f Swk l>X'%h. 7t4 A 
J8H<0R«a*&«^S-»i-*fcft«BZ*7T'f a- 6 1 

t^o omtfih o - * tsmmnmwcomm&cofflm 

&frb\>&XiX^l>. SW:iJBJf*ntJBJf* 

R= Un-n' )/( n + n' ))* 
X'5-lhtl, n=l. 5ft it. iT =1. OOStSl 
kO#ffiW^£ti;tf;4%k&l>. L*>L^<?>, i« 
JHfiOiHtfS^'hS < k?»DRI*$(iffiT-r 

4\ n 0 fc*fLT, -e«H*U 7%WT<7>Jg#r$£ 
tL< ion, K*fLT\ -?-coH*n 7%OTO®J)t$ 
**1-S»KffC*7T-f a- 6 1 <0Jgffikj§B#g2 3 k 

Lfc*&u . 7 r 4 A't mmmvmco*.* t>? 
mmm t mm 2 3 <ojwc*>ki»£ «■« » 1 %ar 

[oo45] mmnmmm] *mmmmt. 
#>(Dmm±mtfMZi\x \> ^&x'<D*-mE.<ommm 

[0046] mE.emWI&X'li. m~%y r A Jtcotm 

®<DS#T$£n 0 kU }§Bfl;g 2 3 OJiflr^n, bt 
&fc#. n 0 ±1 7%OEHl*rt'l.-?n, ±11%VM 

wft<nm*tt*hmmiox&i- i it?T4*(> 1 

a«Bfc*!HS2 3 LfrtfcjFfc. n 0 

kn, OflCioTlin, ± 1 7*OB*r**fr*3tfc 

[0047] i<o i a irf S £ t (c i *) . 

[0048] [a$£0$fflBJB] *»«B»«>£fltf>tE 



^mtmmmt oiatcflAv-Sr^o*^ 2 2 $r@sg 

Ltv^^AI^S. 3fe3^2 2(iSSc<^l^yXr 
tS!l££ ill. i k 1 ft 5 * 5 . 1 fll) U vXWMfi 

vtmizijkzfix^h. »=. SH^iesfi^icj:'?, 

Lfcj: 3t*z*7 r>f A-^ajfj-iro-r*^ 
»*t:-ft o , m s m 2 3 ts^-c # & ^mz-zn^x \, •> 
&<7)x\ z^mTv-rfttixEMmMmtiisi 
£%\imaLLxit\.\ »z*7T-f J »<6io5J8aiic»i 

-SS^L^AWT'^^^. SBt-^V^T, <lc7)dl<7)A- 
7-^j|-3^fI2 2li, SZiO^r-f A-6 1<7) 
Sffi®* J S^4 2oawaBSCJtUTHUf*¥W{=«fft»= 
Srl-i-JlcfSftSftT^S. ISiO. SZ3t7T-fA*6 
1 £0^®*»4>JScltSii7tro-y3fe!><, £i<?>A-y-£ft 
~>tz%&& 2 2 1 i 0 JB«f , IfiBfaBoCffiNt L£St $ 
ix. «*K*«BVfl<0vt7-*l*-»fc3K¥jR2 2S:ai*i 
* teffltfS iuttt*. B~*7 r -f a'6 1 

\,z,mttzt% <r>mmm.<nm^mmj^iX'h 
h. mzz<r>{h<F>^7-ift^tz%&3k22\i.. 

x*^^ J: o iz ZtlX ^Z>Zbtf#£l\,\ ZcoXolz 

[0049] i^commmmi xmmmem^mtt 
mcW¥%comigzmm&mi>m6t,z^zixz,. *m 
wm&m5<r>mmmt\*ft¥3k22<F>*<r)oh%.{> 
w.z.^%7 T4rt<Mmmzhh\s>x2 2 0 tw,zjr> 
%7TM«n$kwttfwmi oximzixx^ztix- 
omtch. m 6 x'it%¥& 2 2 ifimLV yxxm&z 
i\t3%&nm<ov>x\$mztix^%\\ zzx-hw. 
=v9mmmt nmzmms&tmxzix. m~<r>% 

7r4 A-£OSffi£0®»r$S:nokL, WX220<r>m 

± 1 7%«eiBrtoJi*f*?r*rfs««S'j7 oxmz 

yt7TAf<6lcommbVyX2 2 0ti^t^. 
[00 50] C<0«t3«Ct*ifcfcJ: l 3s »Z3fe7T-r 

a'6 1 iosssro^aRsti: pyX2 2 o<r>m^mm<7) 

[0051] [^toss^e.®] meenitt. uyx 
220 o^®tc»^s>i t v >x 2 2 0 1 vRmomt t 
mt>ttfr<nmm±mmztix^h&x'<?>K'%?\<n 

[0052] mtw&mm&t. S3z#7 r -r a-o^ 
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t&kZ. n 0 ± 1 7%tf>Kffll*IT-fi.on 2 ±17%<r> 

n„ i:n 2 <0©CioT{in 2 ± 1 7 Xcnfflft^lkft-Z 

■%l,z{i\sVX2 2 OiOftffiCtfSSn 0 t UVX2 0 0 

[00 53] .roJdfc-fiifcfcJ:"), ^WlMtRco 

T'COKmZJttt iz&m? h Z t ifXt . *^«E» 

[0054] *Wt«B<Wie¥jR 2 

2^»#j6O^-?$r07(^-t. 2p^UOg®(iS5W^ife 

mmtnm^2 2* & 9f&gs^jrc<o*ji*s. 

H7C»^T. #5**2 2«B«*?9&2 2 1 kttP* 
^*2 2 2fc^at. 14£JU4. £914 

ii. «r»3lfi*JR2 2 l«0«t»T*K4 2«0»»MraBfc3lfi¥ 

[00551 5fSZft7 r 4 A- 6 1 *>4,^3t«oaJW*("l 

<n*\zmbtiz>m 1 4«. g37 7^<6iK 

7'^5tmc0^|6j* { ^^L LT t . .1 <0£ 9 1 4 £ }I 
T\ »K4 2Wtt9fBM±^7'D-7'*WB3Jtfigi: 

-raa fcmwra si &ztiz£<o wmmm^comix 
Keaznxdtm r >i4^tuws. m4\m<xi> 

[ 0 0 5 6 ] i fc. fcttlW:<03Wt 
2lz£ 9g»tT, a7r-fA-6 1 C3X9S.tf.ri 

SK4 2^mmm^ru-f%ay^Mm.b^mz 

mz-mz^Z t^ta^^T. »e«:»*ft<fir3 
Cli:#T'£ . KfcRO 1 4«V*ife«>lttfcJ: 9¥#ftr 

[0057] [^7iW^S6^®] *5BWKB**MH* 

mm2 9t mm 2 3 1 w^icflA--?- sr^o^* 2 

2*E«L-0**jfi-W)*H$:4. #^*2 2(i^iS:« 



4^?Stf£>A*:7'D-7"#f±S}£4 2<0»BfSffitCld 

mth t TwHtatt lx ti 0 z t #$> 9 . wr-«m 

<r>x\ znC\W-*fr}^3k22£.i*)?m<ry>r4 
Xcoxx-y hlzm&tscoX'hh. ffi. MKciBtT. 
»HOi«fciezR»fti<0RL i/oJi^ZEItllJ:^ 
HRIt^h^Oiaic'J l/-# s i 6 3R£JMfc:R»tT Z 

MioizLxtm&'f'V xnzmcw-yiznm 
hzt tfx-% h-r. mtti*&tzK¥%crm% 
frbm%^x'm%<miii2s2 6i l zi <o%itthz 

[0058] vjmw itzw, — '%%cr>nmBmx\ * 

%m ixmmuztK T^^co^cD^n^x- 1#?8 
w<D*=.?m&*mfg.-ts,zkitnotx-i>%\>\ z<r> 
ts. AS<oii«irrs»»ttBfasia^«ij£-r6. 

[ 0 0 5 9 3 ta±ifflLfc»— lg?L«0W6^.® 

mm^Htkixi*. miKizftmttmsi-Ktfma 

m.24\,zgz_Z>. JEtSfc. E»*ft>^lJW3LtOla»f 
0y3ti0^5r*3t^lt<i^i:LTe!ffi-ri» 
tzMzm I < ii#«!ffiS 2 6 (7)l5tCiK 0 ( TBS ) 

0<50tttaiaffitC-5V^T(4«^ 1 0 - 1 5 0 9 6 325. 
IflWPl l-0474852Wf»HH t l 0-289 1 
7lc^$^T^&„ 

[ 0 0 6 0 ] s uzi tz. *ffli<r)*-fimmiJ?m 
+ mmm5 2. #^22. ti-asgs. ^> c^ 

m iftumtiK l/^a-^ r^t-s o i t mi 1 

iooei)zcoxo iztt-fmmit. 

ifi, w±mt . E]is-r&ffe«3i3 1 1 ^7 h 3 4 

EMfria^tiWisis^s^T^*. zzx\ mzis 
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XitmHiE.Z^-zZMl t'-Axr 'J y ? 2 5 . 3t 
$2 4. iHte»fc£tf#*a (4MKR««^*Sias-*-S 

fig • I8HU jaoR»S#*£3cSWt:5HELTE(lG 
ifcliRStaifcliUvX. mtMth. ay*7h% 
8WeH«tffli>iitf. ff«8il£*fifc-f*.ri:«r<fl. 
-*#ffifcJ:;Wf. 9fgSSSr^b-tl.C:i: : 3r<JLo 

aaatcae*^**-*-*- at* 
a. **:^igH#ffl*&*Afcaa8a«'j>aE.-o« 

*6. citfwfasias^w*?*^*?^^*^ 
x^aacffl^Aur. aaaeaattaa**^ sa 

[0062] [JH-OWfc»«] SB-. «=. SS0. « 
5. HA. at. ftt«BAOWI«!Bfc:»v^7r'f^ 
o*Bt=»»t iSfcRatflSIHfc:* S i b h ofc. 
^-^HIKBHS^^v . SiS-tf)ft7 r 4 A'eogl-Oig 

fca30«ffi-CR»LfcE»7*o-7**l;H£K4 2<7)?j 
Afcti&#MIC&*U 74X3fc<7UTft) fclTft 
MUSMCAtt LT L ± a i t tfhi . a-. az<7>#7 

7 4 ^<o3T<oBjf*sr i.45, »wona*« 1 . 
oottht&itimizmhmmtm. 4%x-h 

B^**M&0»fc?afc: J: £ f5ffi^4>T'to}i*tc J 0 . 
ifcliaiaao^x/voftv^aateKJ:*). A£ 
<&mhZttfhZ>cr>X\ #&aj»2 6fc**«fc:A 
«i-*R««#3lM)5MEU. To -7ft Oft 7 -M A*£ 
aai-*RH»*>5l*J: 0 <(£«-f & Z b tfhh 

wc. zcom. Axt^oKttmimmx-zz^mx- 
[00 6 3] z.<?>j4 xmim^ns/Nitast^ 
awjtaoMaoneif a* wts ^ t s . * 

HSeg®«iKUi<0|81fflS: MOT I. ftfttt? -Mufc i> ore 

an. ma', as. a*, at. »i«ba 
<rmwm.<rmsimx'hh. ztiwmt&mbnm^ 
\m? r a i^mmntitozbh. %-<n%m>wc\t 

Sgffi<Dj£a;fJ|fi]£ft7 t -f ^«J«Wrafc*tLT*Tff 

t Lfc. mzimtft&gziix^z^m-sizznmmp) 



[oo64]0iikiii2 izmt <r)&*mm%<n- 
mnmmx'hh. mint. a-oaaa&srj-Bi 

<0aZ3t7r-<^6 1<O«»6 5jW»Rt:S*l. ffioR6 

5 fc»$^Ta~<03t7 t 4 A'tf)«*«s<oaat 

fTfcSAT^SjSTOaai ta^r*. Hi 2teHl 1 
(T>W,~%y r<f A 6 1 cO}Sa56 5Ote7C0T*>l>. 6 1 
liS37 7'(A'. 7 Hi;«03t7r-f Ac7)ttT'J)»). 

2 lira- 7ft<0f£j)B?T|S] . 7 5 liEOtf fl^ft^ttfi 
7 6»iaZ<9ft7T'<A6 i3&»4>ajwi-*as 

ft. 7 4iiRWft#*iO{Sa5^(6jT'3>l». 7 7lilf5Z<7) 
Mffi7 3<0ifea. 7 8lifflffi0!>a&« <«ft) TftO. 
* 7 r -f ; <0ft 7 1 fc mZOffiS 8 0 8 0 CO^-t 
ftJ£T'J>&. <S^ft7 8(i3T^gtJf^l . 4 5<05 
-%7r 4 8Jgfc$A.6. ^<0ftS{i7o-7 

3t0a~<ossa 8 o wmft ttfuw. A«a 
t ajee fc t> o . t fcaaa w>azo«ffifc*tt 
*aaafct»auv5Taaafca^:t«)*i. si 
ttaat7-n-7*36<om«awHaafc«i-ria«-c* 

"5. 11. 6*X**4. 8 2li7D-73fe* 5 aZ 

cDi®w8ot,zte\,\xmtf&}iZ<?imiftX'h<o. Ait 

ft78l^L<. 8 3«iRltTD-73Kc7)^r|6jT*5. 

[0065] m-yytfim-nft? 7 ■ovzmi&to 
mmm-tmmmmoym^b m&xt)&(ox?m-r 

&. %ZJ7i%yr^>^\oMl ltc?S-pT*|6)7 2tc 
a*»oTg»f 67*n-^J|MlAaa7 8"CaZ<0«ffl 

8 o c as* l . ffiftft 8 1 raa $ at aat-t* t ««: 

HBWro-7*JIHiRW«8 2"CR»1-*. aatfcr 
o-7^li^ri*]7 3(3gaL. S^4 2<0tfeWaffitA 

ai-i. *a7 3i:Mgf^®^aii^i6]hi«iStps 

■oX-fi!M7 4 izim L . ^Z«D!ffiffi 8 0 IcR^tRKO 
*7r-<^fcA«a8 1, 1^7 8t'AWL. W7 1 
C»oT*a7 5fcg»t*. 83^|6]ICKW$ 
Htzmru-7-%\t%yrAKffmi 1 £*tLT 1 6 

&b7X%<^X^htzMZZ.<T)%,-<?m7 T 4 1 

ofsiiH:- h t»a*r. azo*7 r A6 i 
WzmttfeiiXikbtiZ. tmamtm^triMM 
%-<rmmm.bmkX'hh<r)x\ arasaa-rt. - 
<o i 5 1 LTRaaa*uaeaa!« 2 6 ka» Ltft^ 

[0066] *HiSJe^T'<iaz^3fe7 r <f MMZJ) 

titm o\,zmihrv-7'ftnm%tfim&i!s2 6t 

j^anoss^. *fcttwa»7*«)att 
a^aaawaa<o«ja»*ta-«5at»fflj: 0 1 
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[0067] tLt<0ilWCtt. faQntzMZ. gS-coH 

3g®8 0 LT^SiEk SftT^SUtefcK 

6 <Ojfc7-M A6 2<0H-c0Jg® 

4tti^Z<^fflOMftT-£>oTi>&<. ;^^<7)SffiS 
CDk*ft*' — 3liLh*^SiIi:$itTV^(f^<, 
«BBA9l*iIfc$ft-0>Tt>m\ HRfcWWfc-f* 

S^£«»e»*£ fiUiS * - k £ . if OB 
HZ, fflES. «E, JRA. »-fc. &tffSA<05«BKBfc 

tzztizimmumz&mxzz,. 

[0068] m±O^T«3t7 r -f A^Jgffifcjfe? r 
4 '<*>ttCtt LTJHHWrf * - k fci *) 7 U7#£* 

K£J6 LT bSKolMliW»6ft* . i nmn-*tiM 
TiSSft*.. 

[0069] [*+-fl«atWi] **^<Sti. #7 
T'f^l. 62fcl/C»*J: | }jft*37fcJU*#7 
74A*JBvvo>*jS"W>*»--. «=. HE, JSE. 

at*, wt, wa. Rvm+commmtrnzz. *m 

0 t>*H*MW3 7*fi: LTO&tt#&A£ftTflij££ 
ft. «*>T«T«ttfc»lS. 4£. 3K7r^^'Offliffl® 

#Saafcrt>'F/U7 7>f Aj: 0 i>igV>tf>T\ aVF/I^ 

37#tf)JI*riPSI£A> F;P7 r -f AJ: •) t> A£ < -f & 
lbtfZ'% . tOgA^y F/l-7 r 4 vU 0 tA^Ki^ 
NA£^|>,rk#ai3fc6. ^frS^JgcOS^-fAkL 
TT**^ (ft) W)!>*7 F94 F£#4 L< 
ffl^feftS, 

[0070] . 3fe7 r 4 /"C*>*HJItta«« 



4fc. 7t7T^/WSNAt'J>l»W. i&gKBf 
[0071 ] eUJl^BLfcS— »+-<05liBB!8T*. 

t-^S6B<»5fliassRiiiiitf*«tffc^ige<o»«i: 

[007 2] *fc. J3LUWlLjfcSS SH~»3S*BB 

S4/ili:I^T*co^A^4L<fi : =5r^ftS„ 4 
7t. E»g#*fcLTtt. #4L<t4##MSt<t^?£# 

®mti. zmsmz. *«taj»2 6<o«tnMe» 

0*) #«S$ftl>. ;o^tfiJO^&7S^A 

itfco. fflsfflrawist. m&m^zitmfTKo. mz 

tzMzm L < UjftRffllS 2 6 OWKK 0 ( ^H^ ) * { 
EBSft*. ift^Siaah-uxxJKoSJWtttlfRtf 
OJJOHftaJStBfco^TttttW 1 10-150963S 
tmKTl l-0474853t^SI¥l 0-289 1 
7fcBB*3ftTV^4. 

[ 0 0 7 3 ] $ &l£*fc. *«W<0t-^SW4. 
* («itf«B5 2. JK^*2 2. fffltf. *) fc** 

ffl L«3Bft?KrcieS Lfc^'f 7^T-§ 3 £ k *»jff 4 1 
\>\ 

[0074] c\cr>£oi,z**:=.?mmz. *<vtem 

if. m±mt . aC-fi«H8JgS3 1 k v+7 N 3 4 
(cBfeSftTHIetiaWJ-ts fcfl-ltfeft. SfihSB^k 
Hfif 6»*fc!WiaS*3ftTV>S. ££T\ t^-S- 
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[0075] 

jao/iN^^fijt;^ mh z t * 5 as* . floif#RflS£ *» 
mgtf.BZigtamzt-i'-t&z.koA.zb-f. mmm 

[03 ] SE. SBSOSIBBJIStaWtit-^Sai, 
Bf®f§E<O8Eg0T**>i>. 

[04 ] SHLOaMaBBWE-*^ BfiggBOJIg 

[05 ] BZ0*mm^wi7-tto'9i&t&xe> 

[06] §5A\ »-toaEMs»lB&RWt*fl«vtr7-* 
[07 ] mA^i6^©OdhO/N-7-5-»o^3fe^W 

[08] m,%<?>mmmn&wv-m^tz%&&<r> 

[0 9 ] c m p m^mcowmm-h & . 

[01 o] mk(?>*-mw.km®m&comm*?® 

[0ii] jB-NoniBBiiwE-^aai, sfssB^ei 

S0T-&&. 

[0 1 2 ] #7 r 4 AV>8^O«SOi£*0T';&£ . 



1 SfiggB 

4 RO 

1 1 gf@{*<0HH£tt 
1 2 S^cOEIkW 
14 g>3 

21 ^e^isb 

2 2 ao/t<7-£ft->£j|g¥£ 
2 3 (EMttjUMt* ) 

24 ^ (^Dy>-5yr^^(i^-by 

2 5 t'-AXr'J-/^ 

2 6 ^«ttt» 

2 7 ^EiE^-RltM 

2 8 muk-thm-mm 

2 9 EWEt4f5=iaH« 

31 mmjm 

32 erg* 

3 3 g««&S5 
3 4 i/-v7h 

35 a—?W?4yY 

3 6 MStt 

3 7 JDX® 

4 1 QMffll 

4 2 Ifilfi^iA) 

4 3 BfJg&M&iaffi 
4 4 

6 1 *3K7r-fA* 

6 2 &-%7t4/< 
6 3 

6 4 ftzxtteuyx 

6 5 

7 o mmm 

7 1 3t7T^f^W 

7 2 7-o-7^EiS[6l 

7 3 ro-73feOK^l4] 

7 4 Kltfi^frDfEft&rfa 

7 5 RI«t#*«fiaKW>I 

7 6 fttt 

7 7 SS37)J»)i£!S 

7 8 mzo^SOfftft (ftft) 4fcttra-r* 

79 mm 

so sszosg® 

8 1 ra-ynemtfm (mmmrn* > 

8 2 rD-7-3KORtfft 

8 3 ru-xitnmitnmmft 

1.0 0 WS^-x H^H^Sr^t 

10 1 BfSSSWIfilfe^t 

102 mtem® 

103 Bfa^vH 
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i o 4 wm%& 

105 mm 

106 m&mwm 

107 ifi(WiA) 

108 m--/itt^mmmt 

109 *-?mw. 

mi) i®9) 




[012] 



1 1 0 iSBfliS 

220 je?*2 2<0 5*ftt!B3c7r-f/^>«iB8l 

2 2 1 B?8¥3fc^ 
22 2 tt»3t¥* 
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